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(54)Title: PROJECTION EXPOSURE METHOD AND SYSTEM 
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(57) Abstract 

A projection exposure method capable of keeping a liquid (7) filled between a projection optical system (PL) and a wafer (W) even 
while the wafer (W) is being moved when a liquid immersion method is used to conduct an exposure, wherein a discharge nozzle (21a) and 
inflow nozzles (23a, 23b) are disposed so as to hold a lens (4) at the tip end of the projection optical system (PL) in an X direction. When the 
wafer (W) is moved in a -X direction by an XY stage (10), a liquid (7) controlled to a preset temperature is supplied from a liquid supply 
device (5) via a supply pipe (21) and the discharge nozzle (21a) so as to fill the portion between the lens (4) and the surface of the wafer (W) 
and the liquid (7) is recovered from the surface of the wafer (W) by a liquid supply device (6) via a recovery pipe (23) and the inflow nozzles 
(23a, 23b), the supply amount and recovery amount of the liquid (7) being regulated accordmg to a moving speed of the wafer (W). 
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m m m 

T^mMit. f^jx.«\ ^^m^m=?-. mmm'f- (ccd#) . mmm^m 
10 Rzsmmizm-r^o 

20 ^^m%^w\z.^7L^nx\^^^^%^%(Dm'^m^s ^m-t^mit 
^(Dtc^. mmm^(Dmmit\z{^\^^t^mm^^^m.xm.m-^n^m^w.m 

bT. M1S.^m.<Dm%^lkmt. K r FX^^vTU— If 2 4 8 nmT^ 
25 ^7!;^\ MtcMiSS(7)A r FX4^'> -7 1/ — ifcD 1 9 3 nmt)Slffl'fb$no 
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^tz. myt^^romzu. mmmtmmizmj^mm (dof) fes^ 

R= k . • A/NA ( 1 ) 

(5 = k 2 • AXNA' (2) 

5 A«^^?tS> NA\tnByt^^<Dmn^. k, , k2 ^^t" 

□ -fexf^^T^^o (1) iC, (2) sCcfcO, 0{ti^R^i«s6^fcJ6t::, 

^^(Dmawc(Dmi^\z^'Dr. mj^mm-fjmKu^x^x^^^o ^ut. 

15 ^mi^Mmm^co-m(DmMmitizM}iB-t^rzi>diz. myt^&mco^u^ 
m^&%mn^nx^K). z.(D^^x\tmM.m^^m<uK)m€x. m 

20 nmt(Df^^7i^. ^\-±^mmmm(Dmwxmtz\.. mw-^x(Dm%^(D 
'is^mii^. '^m.^(Di /nm {n\^w.w-(Dm^mxmni . 2~i. efs 
m) izf^^^t.^mmi^xmmm^nAL't^tmz. m^smm^mnm 
\zm,iK'^^t\^^o %(Dx^^o 
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febT4o< ::t^^x^^i^mmyt-^m^mm-r^z.t^mmt-r^o ^ 

tz. ^mm\t^(D^-otj:i^mmyt^t^^mmx^^t^mmytmm. ^(d 

:^^m\z^^mi(Di^^mytyjm\-i. s^tti-ATTT;^ (r) 

15 mL. "tco-^x^ (R) coA^->^g^^^^ (PL) ^iTLxmrn 
(w) ±iz^^-r ^t^Bmyt^miz^i^^x . ^(dmu (w) ^Hif^;^rS] 
izm-Dx^m-^i^^miz. ^os^^^m (pd (d-?-cos« (w) m 
(D^^mi- (4) (D^jfi^gi5i:^(DSfe (w) (D^mt(Dm^mrz.t^o 

\Z. -^(Dmm (W) CD#ii]:^rf^(ceoTm^(7:)^f^#: (7) ^m-Tc^olZ 
20 b}^c*>(DT$)^o 

i^m^^^ (PL) (w) t(DrmWt(Dmi$^xmrc-^n 

(n\tmi^(Dmmm) izm.ii^m<tx^. mzm}^smm\t^m.^\zit^ 

25 T^n{§{IlS;0^'§<, ^tz. ^(Dmu^mit^i^i^izY^^x^m^it^mz. 
'^(Dmm(D^Wj1j\^\zm'DX^(Dmi^^i[M-irrz^sb. Sfe^^^ift^-fr^^ 
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'A\z. :^mmizj::^f^i (Di&mmytmm\t. ^T^if-AT^x^:? (r) 

^BSHjb, ^CDTX^ (R) (D/^^^-y^nmyt^m (PL) ^^LT 

(w) ±j^fe^-r^j^f^M7t'Smfc^i/^T. ^oDSfe (w) ^um 

bT^S!j$i±§S+^X7"-v (9, 10) ^(Dnmyt^M (PL) 
(7)^(75»1g (W) m(D^^mi^ (4) (7)5fe^§Ri^CO»^ (W) (7)^M 

tom^^mrz-r^oiz. iM^mmi"^ (2 1 a) ^^rrLTFif^^^r^nJie 

oTHTt^c^I^^: (7) ^m,l5&-r^l^#f^^,I^^S (5) <i:, ^(Dmf^m(D 
SHW (2 1a) <i:^('^OHIf^;^f^(C^c7)S7tb^-A(DHS|;f^^^^^tj> 

t3SBe^nfe^^aiffl<^gE^ (23 a, 23b) ^i\-i^x^(Dmm 

(W) (7) ^lHliRT^?^#:lE]iR^M (6) <h^W 

L. ^<DS«X5^— (9. 10) ^^i!jLT^(75Sfe (W) ^^(DpJr 

'^:;fj[^lzB-DX^m-^^^^.lz. "tomi^ (7) (D{*,^^:RDC[HiJ|x^ffe) 

^Tz. ^(Di^icDiM^mmi"^ (2 1a) :^zsmmmo:>M'^ (23 a, 
2 3 b) ^mn&aizi 8 0° mi^vrzmm<Dm2o:) iMo:>m^m(Dm'w 

(2 2 a) , ^OT^mfflOlBl^ (2 4a, 2 4b) ^mn^Z.tf)m^ 

ui^o ^o:®^. mm (w) ^^(Dm^(Dij\^tKM(Dy^\^\zf^m-r^ 
mzit. m^(D iMo^m.'^^m^^^^tx. ^to^^B^^^ (pd o 

(w) (Dmmt(Dm^^(Dm^ n) \z^y)^'^\zm 
tz.i.mn^z.tii^x^^o 
^fz.. ^(Di^mmytmrn^t-^T.^ (r) tmm (w) ii^^oj^^^T^ 
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(PL) \zn\^xmmW'Wi\.xmyt^no^^mytm-^-h^m'^. 
^<D?^'&-:f3\^\t.^^m^m(D^(DmwL (w) (t^^^^^i^t-s-sc: ^t^^'m 
^bv^o z.(Dm^. ^^m^^'hmm\^x^<Di^B^^^ (pd (d^ 
(Dmm. (w) m(D^^m=?- (4) o^j^^Ki^c^s^ (w) (Dmmto) 

1 a) :RO^'^^Pmffl<7)iB@ (2 3 a, 2 3b) fC^^fj^^C-T ^ IBgT 1 X 

\^2M(DiM'^m(Dm'& (2 7 a) , RismmmoM'^ (29a, 29b) 
^mn^^^-^m^L^K ^(Dm^. mm (w) ^^(Dm^o^mzm. 

"^^^^mz^^V^^Wi-^^^mz^. (PL) CD^ 

(W) (DmMhm^^^(T^mW (7) ^CJ; D^fcLggtt 

-^tz.. ^(DmWL7.'r-^y(D^WMmzm^\:.X^(DWL^ (7) (7)f^^|&S. 

:&t/[Hiii3^«^fis-rsaiji^,^ (14) ^w-r^;ii:^^*M*H/^o int., 
'^utim^^t.^\z\x^(D'^mw^^>fs.<-t^z.h'Q. 

<^(D^B%^^ (PL) C7)^^g|5,h^CDS^ (W) (D^mt(Dmz- 

'&\zmrz.\^x^< ^Ltt^x^^o 

^Tz. (w) (D^mizmm-^n^^cDmi^ (7) -mt 

vxmm<DMmizmm-^nrzmyK. x\-iy ymm^mmmi^x^^o :i 

n^iz^mm-^^fjii^o ^tz. ^(Dmi^ (?) -Ammmm^nx^^^fz^. 
mumm(Dummm^n-o ct^^x^. m^^iz^c^miz^^mu 
(w) (Dmmm^^<zt^^x^^o ^(Dmi^umyt^^-AizM-r^m 
mmtm^^^^m^L'^^(D\t^mx$>^^K m]^m^MS:.^^m'^xh. ik 
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(R) \-:LmM't^mm% (1) ^(D-7X^(DA°^->(D#^Sfe 

(w) ±(cfe^^-r^©^7t^^ (PL) ^(D^m. (w) ^^mx^-z 

(9. 10) <h, ^(D^f^>^^3^ (PL) 0^ 
OSS (W) iij<7)^#^^ (4) ©5fe«HI5<h^coSm (W) (TD^MtO 
ra^lifcfi:^ {I. f^l&ffl(7)IB^ (2 1a) LTHIf^:;^f^{cBo T 
P>lf^(7)?t#: (7) (5) eh. ^(D#^$^ffl0gB^ 

(2 1a) ch±t[-^(D0f^;^[plfI^0E7^t:~-AcDBaMMi^ (4) 
tiJ:-5 l:i@aS$nfc#ffiffl(7)SHW (2 3 a, 2 3 b) ^^LT^OS^S 

(W) (D^®:^^e>^CDli^#: (7) ^tiIiK-r^?^#:|lIi|Xgm (6) <i:^m 

(R) ^HS.B^L, (R) (DA°^->^t^f^7t^m (PL) ^ 

:rrLT^(7:>5'V^w xfflcDSS (w) ±fc$s^-r^S7txfs^^^> ccd 

J^f^T^;^^ (PL) (D^(D-mm, (W) {IiJ(D>^^^^ (4) (D^>^g[5<h^ 

©ss (w) (7)^® .hcorBi^vi/c-r {c. ^©sfe (w) (D^miji^ 

'A\z. :^mmizx^m2 (Di^mm^yj-mi-i. m^\i-i^x-^x^ (r) 
^mmv. ^m^^M (pd ^^lt^om^h-atss (w) ^ 

fcTJ;^ (7) ^mrtthiz. ^(Dm^(D^mi^\^iz};t:-cx^ 

(Dmi=^^m-t:ij\^^^i\:^it^h(DX$>^o 
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ikmyt^m (pd tm^ (w) t(DrmW^(Dmi^-cmrz^n^rz!^. 

it-^^^ ^ chic J; D > ^(Dmu(D^m:^\^f)m%\zmt'r^m^x^'D 
^<DikB%^n^^^'^<Dmwit(Dm\z^<Dmi^^mfz\^x^< :it 

10 ^(D^mi5\^\zm.^-^^w,2^^^\z6^nrz}i^. ^oni^^^j^^-^co 

^ j;^ i;i^of^#: (7) ^'m-tzLtij^m^i.\^^o ^niz^-DX. ^(Dm 

(7) ^^^-r^iiT^^^cfcOM^uv^o 

Sfe. (W) ;&^^7.5"^y :/ • T> K • U b°- h^^^XtSX^^^;/ 

y • T> F • >;^iCTS^$n^^-&{ClS, ^(DmU (W) (DX 

20 S;^c, ^(7)^>tb'-A{3^rfLT^(DVX^ (R) t^cDS^ (W) ,h 

^^n^nmtmmvx. '^(Dmyt}^-Ax^(Dmm^^^myt'r^t 
th\z. ^(DM^m^^. ^(Dmm(D^^y^\^\zm^m'DX^(Dmi^ 

(7) ^y^t-Ci/^/^'M^LV^o 

Sfc. ^cDS^s (w) (7)^ij!j3^^{cj^;;u:T^(7)l^#: (7) (Dmm^m 
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mm^:^m^m^^x. ■T^AWx/iiS'->^»« (w) ±\zm^-t^i:m 
'A\z. :$imM\z^^m2 (Di^mm^mmit. ^t^ii-at-tx^ (r) 

5 ^mmV. t^m^^^ (PL) S^bT^cD^T^ti-ATS^ (W) ± 

^ o 

10 m'^^^:^mm(Dm2(Dikmmytmm^zj:nit. if-%m(DW,2(Di^^m 
^:fjm^mm-r^ :it-/)^x^. ^(Dmu(D^W]:b\^mm\zm\:-r^m 
^x^-DXh. ^(Di^B^^mt^(Dmmt(Dmiz^<Dmi^^mrzi.x 

^fc. ^(Dmyt}l'-X^iZMVX^(D^7.^ (R) t^(DmU (W) t 

15 ^^n^'tll^gM^iijf ^X-x->>^ — >X7^A (RST, 9~11) 

(Di^m:^mz\^m^'DX^(Dmw (?) ^^^it-rcii^^^M^bv^o 

^Tz.. ^osf^T^^^ (PL) (w) t<Dmzm^^ntz 

mw (7) (6) ^^\zm7i.^z.tt^m^iy\^^o 

20 *fc. ^(D^#:fJt|^^M (5) (Df^^U (2 1a) t ^<7)?^#:[lIiR^ 

S (6) OHIiKP (2 3 a, 2 3 b) i ^^OMt^ t'- A (DMI^M^^ 

(Dmmn^^^-tmx^^o 02^1, ieii(d^^^>^#^pl(di/>X4 
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x:fj\^m(Dmt^\ y xji^ismx/ xjit(DitLmm%^^-tm'x:$)^o m 

10 7U. m5(D^m^^^PLA(DU>X3 2(D^t^^3 2At. Y:fj\^ 

^ 0^ ^ ^ :^ -r ^ s6 (7) « s (D fl^ M 

I L <h bT^l, A r FX^vTl/-if^ 19 3 nm) > F 
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2 V — ^it (i^ft 1 5 7 nm) ^7j<^^>y(D i U (1^*3 6 5 nm) 
® ¥ ff f X Ift ^ ?x ^ T IJ£ T ^ o 

f5:^^Sl/-^f^^at (^m^) fCctoTU T;i/i57^ A^cftaij^n, ;i<D 

^nXV^^o Z;^7=-->^9 «^f^7^^^P L(7D#®<ii^M6^fC¥ff T'cJX 
Y5pM(-rc^oTSt!j-r^XYX5=— 1 0±l::@^$n, XYXt^-v 

1 0 X 1 1 ±lc«g$nTVi^o Z7.-7^— >^9«, ^y-;\^(Dy 

:^-ts7.\t.m. (Z:^[^0{ig) > :&r/M,#:^^aiJfPL.T'^x/\Wi:(7)^ 

LcD^stC'&tDitjA^, x YX5^-':/ 1 0 Ji'i^xAW(Dx:^ip], :Ra?Y 

-^S^OW.mk^'^^fjO o ZTs^ — i^^ ('jzXAW) (Z) 2 i^^^fi^DfcKfig^ 

^ji/\7sy^~-z^mm^i 5izmmmm-f)^m^n. :in\zm-^^^x^ji/\ 

1 5 ZX7=-->^9, XYXy^-i^l 0(Dmi^'^mm 
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L(7)7^^#'ft. {^"j^^'ilXM m^^7.m. 
^^^■7°1/-H T$>oTt>cfcVio ^fc, ^7^7^0)0.^1^ 

m\z^m\^xm.^ i xz^^m-t ^%^m'(^^ni:imti^f:L^ ^ ^cd^^ 

^PLOjlii^^ '^x/\W±T(DS7t7tC0BS.m, :S^D*^Sf.it:5^^(?)±^-'l4 

J:<. wt#7 <ht^M-r^7t^^^^l/>X<i:-r^iI'&^Cl;b-^T^03:cm 
37. h7&^^ffi< <7:c^<i: 1/^-5 ^iJ.#st>ab^o 
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^LT, WL^t)^2 ^ ^ TVY^um<Dm%^\z%^'^^m.-^ (tK) ostff^ 

n««tfl. AX%^fz.^s K r FX4^>^Vl/-1f^(D&S2 4 8 nm 
\X. 'j7XAW±T« 1 /n , gP"^^ 1 7 7 nm^C0^S'^^:$nT^^Vij^ 

^^T#n^fcfcv^^^li«. Sj^^^mP LCDr^iPic^ci: DiijiP^-tirSC 

t^-^WLm%^^wh\z^^x. Hif^cQ^my x;i/^^:n^bT':7XAw± 

20 ofc#m/X;i/2 1 a. :5^t;^$^^:^^^j2:<7^C-3fe2 0®»?tA/X;P2 3 
a, 2 3b (ia2#fli) 7j>^^EM$nT*5D> J X)V 2 1 
2 1 ^^L.T?S#:f^t,I^^M5 (CMIt^n. rjftA / 2 3 a , 2 3b« 

(D#my x;i/2 i a, ^nmxj X)\/2 3 a, 23 b^tttf 1 s 0 ° 0 
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yXJV2 1af}^. -X:lj\^m\zmX/ XJV2 3 a, 2 3 b j&^'^n^^niH 
5 M^tlTVi^o X)V2 3 a, 2 3 b \t9ct^^ 4 A(D^>b^ 

moxmiz wtf u m izM^xm-^t^ iz m^^rz mxnim. $ nx „ ^lx. 

X)V2 1 a, RZSmxy X)12 3 a, 2 3 b^mtl 8 0 

° m^i^rcmm:xm(DiM(DmmyX)V2 2 a. jsczsmxy X)V2 4 a, 

2 4 b;^;^~iHm$n> mthy X)12 2 aJS{Jt,^^W2 2 bT?^{*fftl^'S 
10 as {;ii^^$n. ^A/XJl/2 4 a, 2 4 bt^[iIi|Xt^2 4^^LTlt# 

<z)^i^g|5 4 A ^ Y (c^tr 2 >c^ (7)#tti y X;i/S.D^'?^ A y X;v <h o^ig 

15 2 7 a^^\ -Y^^f^fflfC^jftA/ X;U2 9 a, 2 9 b ^O^^^n^^niBS $ n, 
#myX;l/2 7 a^S#t,l^l=2 7 ^irM.Tl^#:flll&^S5 {ii^i^$n> 
Ay XJl/2 9 a, 2 9 b^3:IlIiK^2 9 UT?^#IlIiKga 6 
nxi^^o ^Tz. l^^cDi^^ffiyX;i/2 7 a, J^D^^»ftAy X;i/2 9 a, 2 
9b&St£l8 0° IlI$KLfeSSSTSiJOD 1 ^^CDfi^aiy X;i/ 2 8 a , SlD^^ 

20 »StAy X;i/3 0 a. 3 0 b:*^'SBe$n. #myX;i/2 8 a«fftl&^2 8 

^iffvxmmm^mm^izmm-^n. mxyx)V3 0 a, 3 0b«iHiiR 

#^^^2 1, 2 2, 2 7, 2 8 (D{}^f^< t^—'D^lffVXU>X4(D9c 

m^4At^jL;\wt(Dmizummm-^nrzmi^^m^i^. mi^mi^m 

25 a 6 ^ilUiK^ 2 3 , 2 4, 2 9, 3 0 (D^i^^fJiK ^1)\-VX^<Dm 
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2 3 a. 2 3 b ^^bT'^XAWi/^;^^?^^:? ^miiXT^o .10<i:^. 

7 «':7x/\w±^^^ 2 5 B(D;^r&] (-x:^r^) izmnx^^K)^ ry 

^v-x^m-^^^mzu. mm^mm:m.bui^'i^'^2 2. -blUw^jx 
;l/2 2 si^mm\^xvyX4(D9tmw>4 Ah'yj:-/\^^(Dm\zmw7 ^ 
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7 \z^^mtz-^n^o ^(D^'D\z. ^m(DnBm%m:m.x\t. x^mz 
-K\^^\zK^i^rz.2ti(Dm-n^y X)vt.'mxy X)vt.^m.nx\^^^rz.^. 

xAW^ + x^f^, x«-x:^f^(D£t.?>fc^i[iT^«-&Jcfe, 

i/>X4 ^orsT^f^f* 7 \z^^'^'^\zmtiL^w.n^ ^.tt^x^^. 
hf}^^(Dmmw.^^^ts) ^M-^miyXi^^^m^x^-DX^. ^(Dmm^ 

mi^7 \Z,i:K>^ML^^Ctf)^X^^t\^^-vmj^f)^$>^o ^tz. mi^7\t 

(Dummm-^mt:>nx . m^(Dm^z±c^m\z^^^jL/\(Dmmwz^ 
^m^^t)'^mmm(Di&T^m<^tt^x^^o ^^-dx. ega (x> 



wo 99/49504 



PCT/JP99/01262 



mt>. msizioi^^xmrnx^-t^WS 1 A(D:f^\^ (-y;^i^) ^z^x. 

/\^x5^vy''^W}-^'^^mz\t. mi$^mf^mm5\tm^m2 7 . mm/ 
10 AyX)i29a, 2 9 b^mmi^xmi^cDmni^^ntsi^K mm-^uyx 
mn^. sfe. ^x./\^ + Yi^i^\z7.y^yy''^m^ii^mizu. m'ff^m 

2 8. mihy X}V2 8 a. m^ms ORZSmAJ X}U3 0 a, 3 0b^ 

mm iyxmi^(Dm'f^Rzsmi\^^mt^n. mmt^i^m4A(DW.y(Dmyt 

m-^XSb-DXh. ^JL/\WtU>X4(D^i^W^4At(Dm^mi^7 {Ccfc 

X)v^mnxhxiK 
'A\z. m^7 (Dm^m. ^nmum(Dmmijmz-^\.^xmm'^^. 

^Rn\mi^(Dm=f^^l^> Z.<Dm4\Z:^\^^X. ^X./\W\t^W2 b AO) 

25 (-x:^[&]) iz^mvx^v. mt^y X)i2 1 aj^K) iM'^^nrcm 

i^7\t. ^^\i2 5 B(D1j\^ (-xyj\^) IZ^Mn. mxy X}V2 3 a, 2 



wo 99/49504 PCT/JP99/01262 

16 

5 Vi, ^0^'!hI1|X«V o ^f^M-r^o gp-^. ^©JfH^ 1 4tii^#:7C0fifc|t 
SV i , :gct/[ll^xav o i^AT(7)^tCck D^^f 

V i = V o =D • V • d ( 3 ) 

HI 1 (CD«1/>X4 O^i^^ROIt^ (m) > vH 

XYXt^-v^ 1 0 O^Kjii^ (m/s) . d{lt^f^7t#I^PL®'f^®jSg 
10 m {"l-^y^ • 5=V 7.37 >X) (m) T^^o XYX-T^-v 1 0 ^7. 

SD, D:Rr/d «^i?!)A;^$nTt/i^/tJ6. (3) ^f3S-:5V^TlS#: 7 
(D#fc|&MV i . :S:a^^[Hli|X*V o ^i^S-r^ C HI 4 1/ >X 4 <h 

15 J^f^T^^mP LcDii^IiSg^id^i. fS^T^^I^F L t-^X/XWch 

20 J;^(lf^ij!j^^ldH0VifcS^, ^# 7 cT^^^^^tz^-T^^jgi^J&^'^S^ 

g5, S:U^'?S#:[lIi|X^S6^^^-riEffiEIT$)D> 4 {Z^^fJ^^T^ 



wo 99/49504 PCT/JP99/01262 

17 

-V 1 0 ^^bT'^xAW55)^' + x:^[Bi (x«-x;^iR]) {^^^3 • v 
^ <D M )t Jii It :b n ^ o 

15 |116«, t^myt^^Pl^A(DU>X3 2CO^tm^^3 2 Atmi$-7 

^b. ;iO06 fC*5V^T. UyX3 2(D9ct^^3 2 A(DmmtYljm\Z 
A^Xlj\^{zmtS Ji^-O \Z + X:fj\^miZ 3 mcDmth y XJl 2 l a'-2 1 c 

20 7i^'@BS$n. -xij\^m^z2m(Dmxy X)i2 3 a, 2 3b^mm-^n 

^UT, m\^yX)V2 1 a~2 1 cti{ft,mW2 1 ^:fr L- TlS{*{±fc|^^ 
§5(Ci^ig$n. 0itAy X;i/2 3 a, 2 3 b«[EliK^2 3 ^^LT?^#: 

©iR'^me \zmm^nx\^^^o ^tz. mmyx)V2 1 a~ 2 1 c t^fEx 

25 yX;l/23a. 2 3 b i ^fS^f 1 8 0 ° [Ulsb/tiESJl, i^^myX>'P2 
2 a - 2 2 c ^mxy X)V2 4 a, 2 4b t^iBMbTV^^o ^ffi/ X 



wo 99/49504 PCT/JP99/01262 

18 

;i.21a~21c tMXy X)12 4 a. 2 4b t\-^Y:^\^\Z^K\zmm 
$tl, X;i/2 2 a-- 2 2 c iirjItAy X;l/2 3 a, 2 3bi^iY;^ 

{^iz^mznm-^n. mmyxjvz 2 a~2 2 c«#^^W2 z^ifrvx 
mm^^mmsizmm^n. mxj X)i2 4 a, 2 4 b«[Hiiixw2 4^ 

itx^^myt^n^m^\z\t. #t^^2 1, pffiyx;i/2 1 a~2 1 
©^1x^2 3 > j^zsmxy X)V2 3 a, 2 3 b^i^mLxmitiM^'^ms 
jS(,zsmi^\mi\^^&M6 ^zj^-Dxmi^T (Dm'i^Rzsm^^n^'^. u>X3 2 
10 ii^j:./\-wt<Dm^mrz-t^o\z-x:i^\^\zmi^7^m'to^rz. 2^ 
mmo^^wx^-tyji^ ( + x;^i^) izoj^/\'w^^m-^^xM^m^^ 

'n'om^lZlt. «|^W2 2. #{±iyX;l/2 2 a-2 2 c, lHliR«2 4. 
RZfmX/ X)V2 4 a, 2 4 b ^^ffl bT?f^#: 7 (7)^,^jStt)^'Il|i|X^ff V^. 

xu-x:fJ\^<D^'b^(D:l^m\z^Jl/\w^M^'r^m'^\z%. u>X3 

Vi=Vo = Dsv-v-d (4) 

Z.Z.X. Dsy\tU>X3 2(D9^t^m3 2 A(DX:l3\^(D^'^ (m) X$> 

mi$i 7 iz^^^^lzmtz-r^ tf)^x^^c 

25 y X)V(D^^mmts^\z^s.^-^n^h(Dxtj:< . mpi\t9cmm 



wo 99/49504 



PCT/JP99/01262 



19 

jL/\^^^yj\^izm^-t^^\^^^yj\^ (-yy^i^) izxy^yy^^u)]-^-^ 
^m^izu^ Yyu\^\zm.m^nrcmmy X)V2 7 a. Rismx/ xjvz 
9 a, 2 9 h^mmhxmi^i (Dm'^Rxs\Biiu^n\^^. ^tz. 

{m^ /s) ^Ay(D^\z^ri^%-t^o 
V i = V o =Dsx • V • d ( 5 ) 

I^sxUVyX^ 2<D%m^^ 2 A<DYl^\^(Dm^ (m) Tab 

mi(Dmmmtnmz. Y^\^\z7.^vX'^W]^^^mz-h^x.;\ 
woo^iiii^ V \zm\:'Xmw 7 (Diw^mmnm-t^ z.h\z^r)^ u>x 

u±(DX^\z^ji/\w^^W]^^^mz\'i. 't(D^m-:^\^\zjt^crz-:^ 

^mi$i 7 iz^rt mtc L'm^-f^ z. t-/j^x^^o 
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3. m7}^(Dmm2mm(D^Bmt^mmx$>'DX. 

mmi^i(DiM^m(Dm'§jSLZsmWim(DMm^mmmizi 8o° miEb 

4. $^i^(Dmm2. xit3mmcoi^Bm^mmx$>-DX. 
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ABSTRACT : 
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A projection exposure method capable of keeping 
a liquid (7) filled between a projection optical 
system (PL) and a wafer (W) even while the wafer 
(W) is being moved when a liquid immersion method 
is used to conduct an exposure, wherein a 
discharge nozzle (21a) and inflow nozzles (23a, 
23b) are disposed so as to hold a lens (4) at the 
tip end of the projection optical system (PL) in 
an X direction. When the wafer (W) is moved in a - 
X direction by an XY stage (10), a liquid (7) 
controlled to a preset temperature is supplied 
from a liquid supply device (5) via a supply pipe 
( 21 ) and the discharge nozzle (21a) so as to fill 
the portion between the lens (4) and the surface 
of the wafer (W) and the liquid (7) is recovered 
from the surface of the wafer (W) by a liquid 
supply device (6) via a recovery pipe (23) and the 
inflow nozzles (23a, 23b), the supply amount and 
recovery amount of the liquid ( 7 ) being regulated 
according to a moving speed of the wafer (W) . 
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